The rapid changes in China's economy and data availability have led to the need for a quantitative assessment of its food and nutrient situation. This paper first reports estimates of China's average per capita daily energy, protein, and fat availability through yearly food balance sheets for 1950-91. Then policy impacts on the nutrient changes are examined. Results suggest that China's nutritional status has improved significantly over the period, especially since the 1978 economic reforms. Government policy has been a key factor influencing the nutrient changes since 1950 and will continue to play an important role in China's nutritional improvement. 
CIDNA'S NUTRIENT AVAILABILITY AND SOURCES, 1950-91
With more than 1.1 billion people, China is the world's largest producer and consumer of many food products such as grain and pork. Any change in China's food production and consumption will have significant impacts not only on the welfare of its more than one-fifth of the world's population, but also on the international food market, because China has been an important food trader since the early 1960s.
1
The critical importance of China's food situation and the country's relative success in providing basic needs for its large population have attracted wide interest and engendered many studies on China's food and nutritional issues 2 But most studies are descriptive and yield substantially different results. For example, Imfeld claimed that China had eliminated hunger by the mid-1970s, 3 whereas
Smil and Lardy concluded that by the late 1970s the Chinese population's average diet was still no better than that of either the mid-1930s or the mid-1950s 4 Piazza's quantitative estimates of China's average per capita daily nutrient availability for 1950-82, derived through yearly food balance sheets (FBS), are superior to the previous attempts because of significant improvement of the data in the early 1980s. 5 But even his results underestimate the average nutrient availability in lean years and overestimate it in bumper harvest years as a result of excluding food-stock changes in the FBS. 
Methods and Data Sources
Besides anthropometric measurements, like average height and weight by sex and age, FBS and food intake surveys are two major methods by which to assess the nutritional status of a referenced population. Because detailed survey data of food intakes are not available in China, this study uses FBS to estimate China's average per capita daily nutrient availability and sources since 1950.
FBS estimate the quantities of food commodities available for direct human consumption as the differences between their domestic supply and the sum of all nonhuman food end uses. The former is the domestic production net of international trade and stock change, and the latter includes seed, feed, nonfood industrial input, waste during transportation and storage, and losses in processing. The estimates of food commodities available for direct human consumption are then converted into average per capita daily nutrient availability according to the nutrient content of each food commodity and the mid-year population 10 Three major nutrients considered in this study are energy, protein, and fat.
In addition to average per capita daily nutrient availability, FBS also provide information about nutrient sources and food consumption patterns because the average per capita food and nutrient availability is calculated by food commodities and the shares of each commodity can be easily Carter and Zhong believe that the farmer-held food stocks are not very large because "the pricing system in China discourages private storage.""' The stock changes of other food commodities, such as animal products, fruits, and vegetables, are assumed to be insignificant given China's limited storage and processing facilities for these products.
In addition to direct human consumption, feed grain is a major use of grains in China. Piazza (1983) assumed that feed grain uses were proportional to the output of major grains and tubers, I
percent of rice, 3 percent of wheat, and 28 percent of corn, other grains (sorghum, oats, barley, and millet), and tubers. 21 In his later study estimated the yearly feed grain demand as a linear function of the total output of red meats and the year-end population of hogs and large animals (cattle, horses, donkeys, and mules). 22 The differences between feed grain demand and crop byproducts used as feed were then shared equally by com, other grains, and tubers." We follow this method with two modifications. First, the output of poultry and other meats is added into the feed grain demand function. Second, the estimated feed grain demand net of crop by-products is shared equally by corn, other grains, and tubers for 1950 to 1979, but differently for years after 1979. from 32 to 21. These modifications are due to rapid growth in the production of poultry and other meats, 24 and because feed grain demand and corn output have increased gradually since 1979, while the outputs of other grains and tubers have fluctuated at low levels. All the coefficients used to estimate feed grain demand and crop by-products come directly from Piazza's research publications."
Results of CWna's Yearly FBS
By following Piazza's procedures, we compiled the time-series data of China's food production, stock change, international trade, and nonhuman food end uses from 1950 to 1991 into yearly PBS, including 18 major food commodities. The disappearance rates and nutrient content of these commodities, presented in Table 1 , are adopted from Piazza. 26 The national food balance sheet of 1991 is presented in Table 2 , and the results for all years from 1950 to 1991 are summarized in Table   3 . ._, "'
..., remained less than the 1984 availability (see Table 3 and Figures 1 and 2 ).
In addition to the absolute nutrient levels, nutrient sources are important indicators of a population's nutritional status. 27 An average low-income country has a diet typified by a high percentage of nutrients from crop sources, whereas a typical developed country has a mixed diet with a relatively high percentage of nutrients from animal sources. This study divides the food commodities into crop and animal products (see Table 2 ). Each food group's shares of the total per capita daily nutrient availability are presented in Table 3 the commune system, both production and distribution of almost all agricultural products were governed by rigid plans through the bureaucratic communist party channels. Food self-sufficiency was a high priority of the central and local government, and peasants were allowed to produce only grains and a few other products to be used as industrial inputs according to state plans. Each production team had to deliver a certain amount of its products to the state at state-set low prices.
The distribution of food and income within each production team was mainly based on household size and working hours rather than productivity. Weakened incentives and inefficient management slowed production growth and nutritional improvement for about 20 years, until the commune system was dismantled by the economic reform around 1980. 31 China began its rural reform in 1978 by replacing the communes with the household responsibility system, under which farmland and production responsibilities were contracted to individual households. Although land was still owned by the collectives and peasants had to sell a certain amount of their products to the state at state-set prices, peasants now had much more flexibility in making their production and marketing plans. Their products can be sold in the free market after the contract is fulfilled. When the land contract was extended from 1 to 3 years to 15 to 25 years in the late 1980s, the positive impacts of the new system were more fully evident. 32 In addition to the new system, the procurement price of farm products increased by an average of about 38 percent between 1978 and 1984, while the price of major manufactured inputs, like chemical fertilizers, was almost unchanged.
The favorable prices for grain contributed significantly to the rapid growth of grain output, from 304.7 mmt in 1978 to 407.3 mmt in 1984. 33 But grain production stagnated in the next four years, at levels lower than those achieved in 1984, despite the fact that both direct and indirect demand for grains increased steadily due to income growth. Decreases in arable land (about 0.33 million hectares a year in the 1980s) and the price changes are identified as important sources of the stagnation of grain production. During 1984 to 1988, the state purchase price for grains was basically unchanged, but the price of manufactured inputs soared year by year. 34 Furthermore, the market price of some cash crops and animal products, which were not controlled by the state, increased significantly due to increased demand. Peasants shifted their production efforts from grains to more profitable activities.
Because of the stagnation of grain output and rapidly increasing demand, the Chinese The growth of grain output and consumer income also stimulated the rapid growth in production of many other preferred food products (e.g., animal products). China's red meat output increased from 8.56 mmt in 1978 to 27.24 mmt in 1991, while egg production (measured in China in mmt) increased from 3.2 to 9.22 mmt in the same period. 35 The rapid increase of animal products has significantly improved China's average nutrient sources since 1978 (see Table 3 and Figures 3 and 4) . suggests that reducing or even removing the grain subsidy, or using an income subsidy rather than a price subsidy, would improve the efficiency of food distribution and reduce state expenditures without significant impacts on the urban residents' living standard. The budgetary savings could be used to increase agricultural investment and promote food production.
Second, adjustment of China's current meat consumption patterns can be expected to improve the overall conversion rate from feed to food nutrients. China's yearly PBS indicate that food consumption has moved quickly to a mixed diet with more animal products since the early 1980s. Given China's low level of average meat consumption, this is a general trend rather than a temporary phenomenon. Because the conversion rate of feed to food nutrients is significantly different across animal products, the overall conversion rate and feed grain demand are determined directly by the structure of production and indirectly by consumption patterns. 
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